Oxidative stress as common trait of endothelial dysfunction in chorionic arteries from fetuses with IUGR and LGA.
Fetal macrosomia and intrauterine growth restriction (IUGR) associate with increased morbidity in the neonate. Placental vascular relaxation is impaired in fetal macrosomia, as well as in IUGR, and this could result from increased oxidative stress present in both conditions. We determined the role of pro- and anti-oxidants on NOS dependent relaxation in placental chorionic arteries from pregnancies with LGA babies from overweight and/or obese mothers (LOOM) and IUGR fetuses from normal BMI women. Chorionic arteries were mounted in a wire-myograph, where responses to the NOS-dependent agent CGRP in presence or absence of the antioxidant N-acetyl cysteine (NAC), the pro-oxidant SIN-1, the SOD inhibitor DDC, and the GPx inhibitor MS were determined. Additionally the presence of pro- and antioxidant enzymes (NOX-4, SOD-1, SOD-2 and GPx-1) and eNOS in chorionic and umbilical vessels were addressed by immunohistochemistry. Maximal CGRP-induced relaxation was comparable to controls but presented a reduced potency in chorionic arteries from LOOM placentae, whilst in IUGR vessels both maximal response and potency were reduced. NAC increased maximal relaxation in controls, IUGR and LOOM arteries, whilst SIN-1 completely abolished the CGRP-induced relaxation only in IUGR and LOOM samples, the later effect was paralleled by SOD or GPx inhibition. These responses associated with the presence of NOX-4, SOD-1 and GPx-1 in the endothelium and vascular wall of chorionic and umbilical arteries in the different groups studied. These data suggest that NOS dependent relaxation in placental vessels from IUGR and LOOM pregnancies present a higher sensitivity to oxidative stress.